04- 2-19; 5 : 33 PM ; NGB 



;81 35561 3954 ' 



# 69/ 92 



1/24 




04- 2-19; 5 : 3 3 PM ; NGB 



;81355613954 



# 70/ 92 



2/24 



FIG. 2A 




WORD LINE 
WORD LINE 
WORD LINE 
WORD LINE ■ 



FIG. 2B 



10 



BIT LINE BIT 



LINE BIT LINE BIT LINE 



SOURCE 
LINE 



SOURCE 
LINE 



Mi 



SOURCE 
LINE 



SOURCE 
LINE 



04- 2-19; 5;33PM;NGB 



181355613954 



# 71/ 92 



FIG. 3A 



FIG. 3B 



10 



.-* 



o 

h 

LU Q 



3/24 



LU O 



cop 5 



CD 

fc=o 

IT I 



DATA "0" 

INITIAL READING 
OPERATION 



"f MARGIN 




READING 

VOLTAGE 
Vr 



10" 

tp: WRITING TIME [s] 



TreT 

DEI 
TMAf 



RELIABILITY 
DETERIORATION 
MARGIN 



10 



r2 





ERASING STATE I 


WRITING STATE 




READING VOLTAGE f 
Vr / 


tp-10ms 








\ 




I ! P-] 
■ i 1,1 J- i 


ft 




0 


12 3 4 


5 


6 



WORD LINE VOLTAGE [V] 



FIG. 3C 



LU 

or 
=> 
o 



40 



30 



lu 20 
S 10 



READING VOLTAGE 
Vr 



1 




««!•♦-< 


ERASING STATE 
(DATA "1 ") 

i 


WRITING STATE 
(DATA "0") 




/ M 






r / 











1 2 3 4 5 
WORD LINE VOLTAGE [V] 



- 40 



30 

REFERENCE 
20 CURRENT [llA] 

10 



04- 2-19; 5 : 33 PM ; NGB 



181355613954 



# 72/ 92 



4/24 




eg 



O 



\— 




LU 




DC 




DC 


o 


ZD 


DC 


O 


O 


CE 


— 1 


o 




DC 


LU 


1— 


DC 




LU 
LL. 
LU 


COi 


DC 





o 

CVJ 

co 

Q 



it 
SI 

ill o u 



s 



$5/ 



u: 



o 



_! DC 
LU O 

^ co < 
oc co 

if ^ 

LU 



CVJ 
CD 




, 

51 



3\| 



— J ^ CC ZD 
□C -J ^ DC 

§98° 



CD 



o y 



b o 
o —i 

CD ^ 

o 



CM 




O 



> 



CO 



CD 

Q 



04- 2-19; 5 : 33 PM ; NGB 



:81 35561 3954 



# 73/ 92 



5/24 



FIG. 5A 



co £2 

LU Q 



ERASING STATE 



/ 



i 



WRITING STATE 



READING VOLTAGE 

Vr — tp=lms 




1 2 3 4 5 

WORD LINE VOLTAGE [V] 



F/G. 56 



tt I — 

LU Q 

5 



READING VOLTAGE 

Vr 




VERIFYING VOLTAGE Vvr 
FOR READING 



ERASING STATE 



j 

jL 



WRITING STATE 




12 3 4 5 

WORD LINE VOLTAGE [V] 



04- 2-19; 5 : 33 PM : NGB 



;81355613954 



# 74/ 92 



6/24 



CD 

8\| 




CD 



cd 

s 




o 

CD 
CO 



< 







LU 


^> 


o o 


<c 


QC 


J— 


o 


O -i 


> o 




QC 




1— 




CO 



cd 

CO 



CD 
CO 
CO 





)PERATI0N 
G CIRCUIT 


CM 

co\ 


VOLTAGE 
CIRCUIT 




WRITING C 
SELECTfN 




WRITING 
SETTING 



cd N 
CD 



CD 
CD 

CO 



CD 
O 



04- 2-19; 5 : 3 3 PM ; NGB 



: 8 1 35561 3954 



# 75/ 92 



7/24 



FIG. 7 A 



!?§ 

COO 

to 

=> LU 



FIG. 7B 



<=)m 

dg 

in i — 

LU Q 

e 



F/6. 7C 



3*1 

LU Q 
*LU 



WRITING VOLTAGE 
VPP+1 [V] 



6 



WRITING VOLTAGE 
VPP[VJ 
/ 




READING 
VOLTAGE 
Vr 



n 



to 



10 

tp: WRITING TIME [s] 



WRITING VOLTAGE 
VPPfV] 



WRITING STATE 



ERASING STATE 



READING 
VOLTAGE 
Vr 



i 
t 

i 
i 




tp-lms 



WORD LINE VOLTAGE [V] 



WRITING VOLTAGE 
[V] 



ERASING STATE 



READING 
VOLTAGE 
Vr 



WRITING STATE 
tp=(Mms 



1 2 3 4 5 

WORD LINE VOLTAGE [V] 



6 



04- 2-19; 5=33PM;NGB 



181355613954 



# 76/ 92 



8/24 



CD 




; NGB 



;81 35561 3954 



9/24 



FIG. 9 



READING VOLTAGE 

Vr 



ERASING STATE 
(DATA'T) 



te=lms 
te=10ms 



WRITING STATE 
(DATA "0") 



tp=l ms 




2 3 4 

WORD LINE VOLTAGE [V] 



04- 2-19; 5 : 33PM ; NGB 



;81355613954 



# 78/ 92 



10/24 



CO 
O 

ccf 
o 



o 



=> 

O 



CD 



_ — — — — 





to 




5 ! 




Q 






IRC 




o 





2\] 



cr ZD 

or o 

=> DC 
Oo 

LU _j 

o 0 

-8 

r i i w 

cr 



^3- 

O 



CD 



< 

Si 

g£ 

si 

cr 



C\J 

o 

5" 



CO 

m 

Q 



^1 



CO 
ZD 

o 
cr 

o 

i 

UJ 

cc 



1 1 I 

^ LU -J . 

— 1 < CC D 
O h- 1 — O 

oc ^ ^ cr 

i^8" 



Q_ 



o 

CO 



o 



\ 



CO 
Q 



CD 
O 



CO - 

^ cc 



O 



x E 

=c o 
o 



CO 



CD 
Q 



CD* 



LO\ 



o = 



LU O 

^ o 

rf- — I 



8 

CO 



i >J „^ 

§3 - 



LU . 

O t= 

< 3 
HO 

§s 

LU 

CO 



LU 



GO 



CO 



-- r — j 



2 N 



CD 



04- 2-19; 5:33PM; NGB 



;81355613954 



# 79/ 92 



11/24 



FIG. 11 A 



LU 
CD 

§ 

§ 6 

o 
-J 

o 

LU 

5 4 

LU 

I 2 



READING VOLTAGE 
■ VPP[V] 















FIG. 11B 



DATA'T 
READING 
OPERATION 
MARGIN 



10" 

tp: WRITING TIME [s] 



TEMPORARY WRITE DATA 
READING VOLTAGE 
Vjtmp (<Vr) 



ICf 2 



READING VOLTAGE 
Vr 

TEMPORARY 
WRITE DATA 
READING VOLTAGE 
Vitmp 



eg 

cr 
t— 

CO 
Q 
LU 



9 



CO 
UJ 



Vr 



WRITING VOLTAGE | 
. VPP[V] 



WRITING STATE 
(DATA "0") 
tp=0.1ms 



ERASING STATE 
(DATA"1") 




tp=l 0 ms 



1 2 3 4 5 

WORD LINE VOLTAGE [V] 



6 



04- 2-19; 5 : 33 PM ; NGB 



181355613954 



# 80/ 92 



12/24 



CO 

o 



CNJ 



o 

CO 



o 



CD 



O 



^5 
< o 



Q_ 
(— 
=> 

o 



CD 

u: 



* — 



to 
O 



■4- 



nc o 

ZD CC 

o o 

DC 2 



o 



—J nr 

§<£ 

QC 



— i_ 



CO 



CQ 
Q 



o 

QC 

O 

zz 

I 
1 



CD 



CM 
O 
■v — 
CQ 
Q 



LU 

2 1X1 ^ J— 

— 1 < OC 13 
Q P t= O 



< 



LU ID 
O O 

<£ 

iZi o 

II 

o 



CO 



CO 
CO 





1 






RATI 
IRCl 


.{ w\ 


LU O 




oi 




O rc 








Q LU 




^£ 




or co 



CD 



2" 



CQ 

Q 



CM 



CD 
CO 



L. ^, ^ 



2 DC 

cc 

or cd 



CO 



o 

g 



CO 

< 



S — CO 



00 
Q 

O 



04- 2-19; 5 : 33PM ; NGB 



;81355613954 



# 81/ 92 



13/24 



FIG. 13A 



CO 



CO 
Q 
LU 

o 



3 

o 

CO 
LU 

on. 



WRITING STATE 
(DATA "0") 



ERASING STATE 
(DATAT) 



READING VOLTAGE 
Vr 




\ 
t 
i 
i 



1 2 3 4 5 

WORD LINE VOLTAGE M 



6 



LU 

COO 
bo 

> LU 

q: 

X 



4 

3 
2 



F/G. 736 


WRITING VOLTAGE 

vppLV] 



























READING 
VOLTAGE 
Vx 



tp: WRITING TIME [s] 



04- 2-19; 5 : 3 3 PM ; NG B 



181355613954 



# 82/ 92 



14/24 



FIG. 14A 



READING VOLTAGE 
Vr 



ZD 

o 

El 

o 

o 



40 
30 
20 
10 
0 



m 


^WRITING S 
(DAT 

i. 


TATE ERASING STATE 
jV'O") (DATAT) 

P-2/ P-i / 


"1" "< 
1 l' 


Jy 


! / INSUFFICIENf 
/ WRITING 

\ u: i 



40 
30 

REFERENCE 
2Q CURRENT [fiA] 

10 
0 



WORD LINE VOLTAGE [V] 



F/G. 14B 



tr 
o 



LU 

o 
o 



40 
30 
20 
10 
0 



READING VOLTAGE 
Vr 



i 



( WRITING STATE ERASING STATE 

(data;o;) (data'T) 



4/> . 



■10ms tp«=lms 



0 1 2 3 4 5 

WORD LINE VOLTAGE [V] 



6 



i 40 

30 



20 REFERENCE 
CURRENT [mA] 

10 



04- 2-19; 5 : 33 PM ; NGB 



;81355613954 



# 83/ 92 



15/24 



SS 

y — 
O 



o 

C\J 

7 




O 

7 


.IFY CIRCUIT 


-DB104 


YCELL 
3R ARRAY 


• SENSE AMPI 


^ N 


MEMOF 
TRANSISTi 



"T— . 

CD 



o 
m 



C\J 



CD ^ 



s 

m 

a 



fS3 

fc- O 
2 CC 



»= LU 
CO Q 



O 



ZD 

o 
gc 

o 

8 

Q 



O 
CO cc 
CO 

LU O 
DC DC 
O LU 

Q Q 
^ O 
O 
UJ 

O 



CO' 



O 



□l 







LU 




> 


ZD 




o 




oc 


TC 


o 


3 





eg o 

Lj O 
o —i 
> o 

=*= EE 

^ o 
o 



CO 



CQ 



o 



CO v 



I , . 



)PERATI0N 
G CIRCUIT 




riME 

RCUIT 






WRITfNGC 
SELECTIN 




WRITIN 
CONTROL 



8jL © 



CO 



CD 
O 



04- 2-19; 5 : 33 PM ; NGB 



;81355613954 



# 84/ 92 



16/24 




04- 2-19; 5 : 33 PM ; NG8 



181355613954 



# 85/ 92 



17/24 



FIG. 17 



ADDITIONAL WRITING 
VERIFYING VOLTAGE 



TEMPORARY WRITING 
VERIFYING VOLTAGE 



CD 

en 

CO 
Q 
LU 
O 

s 
g 



3= 




WORD LINE VOLTAGE [V] 



04- 2-19; 5 : 3 3 PM ; NGB 



;81355613954 



# 86/ 92 



18/24 



CO 
CD 




04- 2-19; 5 : 33 PM ; NGB 



181355613954 



# 87/ 92 



19/24 



CD 




o 

CO- 




1** 


WRITING j 
OPERATION | 
SELECTING | 
CIRCUIT | 


CVJ 




► 

CM 
O 

oo 






CO 

; 






-o- 




04- 2-19; 5 : 33 PM ; NGB 



J81355613954 



# 88/ 92 



20/24 



CO 

o 
Q 



O 
CO 



CD 



o 
fc: 

Q O 



O 



u: 



CD 

CD 
Q 



CD 
5 

o 



~4 



1 1 1 fr- 
CC 13 
DC O 
ZD DC 

Oo 
LU _j 

O 0 
^ DC 

DC ^ 

fro 



Q 



cr> 
o 

CD 
O 



— I DC 
>- CO <C 

oc c75 cc 
025 

uj CC 




CO 

CO , 
GD 



3 

s 



GO 
O 

o> 
GD 
Q 

4 



O 

g= 
o 

o 
1— 

1 



LU 



Q h- O O 
DC -J h- DC 

S CO 



o 



° y 



© X 



CO 

< 



8. 



CD o 

=C O 

o 



o 



CXI 

o 

CO 

Q 



-4 



CO 



(3 

5c 
o 



So 



CD 
Q 





CM 


1— 


TING 
ATION 
G CIRCl 


GTIME 
. CIRCUI 


TP OC ^ 
5 llj p: 

O LU 
^1 
LU 

CO 





WRITIN 
CONTROl 




04- 2-19! 5 : 33PM ; NGB 



; 81 35561 39 54 



# 89/ 92 



21/24 



FIG. 21 



ABI100 
SI 100 
DB1I0O 



^1 



1112 



SELECTOR 



-AB1UO 



siuo 



7- 



-DB1U0 



ABU20 

^ — 

•sino 



DD1I20 



not 



READY AND BUSY 
OUTPUT CIRCUIT 



EEPROM_A 



READY AND BUSY 
OUTPUT CIRCUIT 



EEPROMJ3 



1100 



110Z 



04- 2-19; 5:33PM; NGB 



181355613954 



# 90/ 92 



22/24 




04- 2-19; 5 : 3 3 PM ; NGB 



;81355613954 



# 91/ 92 



24/24 



o 

CO 




CD 



S2\ 





1 — 








o 


co or 


CO 
LU 


o 


DC rr 


Q 


LU 


Q Q 


<c O 




o 




LU 




Q 





CD 





r- 




ZD 




O 


co nr 


co 

LU 


o 


CC rr 


O 


LU 


Q O 


<co 




o 

LU 




Q 




04- 2-19; 5 : 33 PM ; NGB 



;81355613954 



# 92/ 92 



24/24 

FIG. 24 



1 

o 

UJ 

e> 

o 
> 

o 

_l 

o 

CO 



ERASING STATE 
(DATA'T) 



WRITING STATE 
(DATA "0") 



READING VOLTAGE 

Vr 



JL 




J. 




12 3 4 

WORD LINE VOLTAGE 



